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Yv h{csRsnfce©^2©3t&ttais-a-s^ 1 ©# 

ftW3ns^gi*£©£&pjffifc'rsfc#caiRsn 
e) ©wrnT<fe«fc<, Ky ^sttaisnfc^©*** 

1B&*>lSLlii-zni±X<DU&1r>*>f&Z>. HyhB. CdS 
e ©<fc5fc H— If >^*nT^iteV^»**»6**©3S s 

S£b<. ^5^-fe>x«*einsii-^fc©cttfiK« 
B-c^r*. 
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MSfflH&fcX h 'J y ?XK#T£$Pn14£ ; frr£P--- >^«r#U mJfB 

©X'** h;^flj©^;U5 **>Xftfc# LTjKRSftfclM X^T*S Z. £. 

[ffll*3S2] HufBSf h'y h^Cd S, CdSe. CdTe> ZnS, R 
ZfZn S efr$f&&#)V-yfr%m]R2ntzttUfr<bf&'0. ZnS. ZnSe, 
CdS, CdSe, CdTe, RtfMg S e )V-Zffr*>M1R.2tLlzm 

[«*«3 3 tfrE^Xh^MJ^XJ&ltf'JX^U^ XJ}? 

[Mjrjb 5 ] mmm^ k ? h©*Ba#* m 1 ©im x#*fr fc^-r^sn 1 © 

a©iS£%j&>&J5K*;:££4#«£'r«K f»^1^6 4©Vi-rn^lO{3|2m© 

[»3jUB6] fgft^/VfXT&oTs 
m^l^^SCD^-rn^lOJ'fSicOM^h'v hPD< Hv 

T/H X. 
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mmmmm*¥ ceb shafts ti&iM' k v y <Dmmfr<E>& 

E*©'t(rWIMt=icK H. 
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[0 0 0 1] 
[0 0 0 2] 

^ft^-f^-h* (LED) te. ^ft<£x^*:/W&ftTTj£<^RLT^£> 0 3 
0 0^®^±<Z)^y^^^Stl. glfi*^ h^M^^ck^^b 

AlGaAs (#6) , AlGalnP (tl/>y-fxn-fi-gfe) , RtfA 
IGaInN (»fe-#fe> ) *»6fpe»*l*. m^^t-FH tVW* 

[0 0 0 3] 

ED £3tJ8 £i&<*.£fc>-t*5. Lj&>U L EDRyfJCflEOfi^tS-SStlftU 
[0 0 0 4] 

#U (7oi-U> (PPV) ©cfc'5^;U^^-t>X^ l J^<D^ 
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mft*m&&t>i*z z. t \z& o , &&x\zm&L e d zmmtz z. <t hmmzn 

LED3&^©Jt*«PPVK:#W*6&J|nj*-r*©T, m^$nfc7t«LED 

&r;ppvi:^ftft©fi^6)5E5. u^u mm^m\fM.izn:^7,^ b)\^ 

fr«*S^W2 5%T&D, feWWtt^F+^dta^lri. ek» ppvh 

3a*tt<S^> Guhafdltf) rj. Appl Phys. 82(8) :4126-4128, 

Oct. 1997; III-Vs Review 10(1) :4. 1997J £#£§) . 
[0 0 0 5] 

/tJl/^jajg^sK— 7^a«fc 0 /jN«^«#^-y ^ U^'Jyh (»f K y h)«. 

K * -TV 7©ii Jtl £8 <. fcT, hOttttJOTOf*, F 

7 h©t-f <^5liotittfi CfcOSS^x^M 5 — ) tc^^h-r^. 

A C d S e if K 5/ h H y b K y h ©IM X©^-t3 

[0 0 0 6] 

faftm LED O KJjSJw tejg#JT£ £> ftX*;i/=£— feCD L ED fid (DX&T'te 
(CVD) ) fc«t*xtr^*^r;^j:J«fi©«LS3Xhd«ffi*T!KVi. Kyh 

[0 0 0 7] 
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[0 0 0 8] 
[0 0 0 9] 

ClODffid®® 1 Hi60»mi, *^ KyhttCdS, CdSe. CdTe, ZnS 
, XteZ nS efr&dctK ZnS, ZnSe, CdS> CdSe> CdTe, X 

[0 0 10] 
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£*lTt>«fc<» CdS, CdSe, CdTe, ZnS, XBZnSe^^oT 
fc«fcn. KyMASfc, ZnS. ZnSe, CdS. CdSe, CdTe, Xtt 
MgS e^&j&&ftHK£-£A>Tt>J:l>. *7h"7MJ7^^H ifHyh# 

x h7hu?^:Mtt*afe<^#>0Mffltt. #u^i^>, ^U'fSH, x# 

[0 0 11] 

% 2 *«i*3KT. Tttt^fe (if h v v xftmzttfo) 

[0 0 12] 

MKHt&OfilffiTfcJU *5B*»4*f FyhnD'fF »f H v V 

h"7hUy^^*fcK«Stl*. fif Fyhtt, ^hvhijyi?^!;^ 

-«tO ! t>flS^X^;^-©jgl©JtieJ'«tt)?tSraT6nfci:tr, if Fy Vffi 

[0 0 13] 

l*««Ttt, FyFttCdS. CdSe, CdTe, ZnS, XSZnSe 
ft*5j£t>, ZnS, ZnSe, CdS, CdSe, CdTe, XteMgSeri>e> 
J**#»T?ffi*lCMT*f<B. **«tt*X FV F 'J y ^^tt#ij 7f # 

. 1HM0!|T«, F y Ftt*7 F7 F U 7 f 70*!?>J T^tHifS^y TT 
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[0 0 14] 

S, CdSe, CdTe, ZnS, XttZnSe*^0> ZnS, ZnSe, 
CdS, CdSe, CdTe, X«M g S e a>£jS*#»T?ffi£fctt«£nTfc 

[0 0 15] 

HiCdS, CdSe, CdTe> ZnS, XttZnSe^e.J5£D, ZnS. Z 
nSe, CdS, CdSe, CdTe, XIJMg S e*»6J***— /t— 3— 5V 

o 

[0 0 16] 
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[0 0 17] 

. -15. JL¥?*is*)UZf&&Z^Zntzbv b\Z&MtmM-?Z>ffi±%.Ztby 
[0 0 18] 

[0 0 19] 
[0 0 2 0] 

ti&mifi. 01^2 {C^^tlT^S. *5EWtt» UMIO (#J 

Atf, LED, t)\ Xtt*ffljtoI3n&!8tt«*> «rlHKT*;i£& 

^■g-ticfc^^mi ©Tti^i o^ji^^n^^t^msbvi. ^laotiHtt* 

\zmtAU £<D&o fc%m-V h ct < > l«l'mhThiJy^7 flOTFT 
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h v ^tiTsfcjftofiffiwraMsn, 1997^11^13 

BCffiE3ft&#Hftl ! lFtHB80 8/9 6 9, 3 0 2^ rHighly Luminescent C 
olor Selective Marerialsj -CbPB^StTINfc 0 . ifflBBtt]«©fitflSW:#9i«I»T? 

[0 0 2 1] 

$g i ojt* i o Rtfg^ H7M2 ©im x#mt* ?n<i xfrztiuti-znz 
1 <D%'%.Tfm=?' h y >xtc £ 0 n^m 2 o 

4#fFffiBISg0 8/9 6 9,3 0 2^O^{Ccfc0f^?>nfcCd S elf h® 

C£rt>63&^) (a) 4 7 0t/^-h;k (b) 4 8 0t;^-hJK 
(c) 5 2 0t;^-Hk (d) 5 6 0t/^-h;k (e) 5 9 4ty^- 
h;k &tf (f) 6 2 0t//-h^tS.S. igfttt. 3 5 6?V*-NI/©& 
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[0 0 2 2] 

f/H xa<ig£e©ft£&ffiT£raft#&££#«^f~, ^7. h U ^^7. 

b©;&ffl©;k^g&#£©JKt"5#ift#&9s ^t-KO^l*M 
[0 0 2 3] 

S^t^ifKy h£««PWfc#fiLED©K^©i&^*fc<fc0£ffiT*5. 
ilMtSt, <fc|;t«, AlGalnNlO) ffeLEDlOU SfS 1 © 

, cn€>©Jl«, WfeLEDJ:9<£ir>x*Jl/3 £ — ISBBT563t't* *«t5tifi'&*n 
U-rX©*^! 4 ^ h 1 8©H 1 6*«k«0fcJt5i-r*. JfcK, fgl©Jf KckOMi 

tstiaa^^m 1 <o^t&xm2 <omt, a^-fi©»2 ©3ts»ffi-r*«fc5 icig^ 

n&#ttRt*!M X©a^ Kyh2 2OJB2Ol2 0 ^RjiT-S. ^fc/vyttf 
d©Sg2©/I£S-jILfc<=>> je»4KJR**lTV>«t«r»1*ft©JRl©^ ifi©^2 
©7t, R.tf*fi©» 2 ©#©«£*» 6flW5S*i, fit-pT, «BI#Ktta&fcJi.*. 
-5. 3rSt56©LED^Mt5fc&t:> tt©#fi. E.tfW£fi!c#©*B 

[0 0 2 4] 

te©#*L^*iMrat. E2{c*$n^.cke>{c, ssaisaa^ t-2 2r 

XOi?K7 h ©«#«£«*, Xtf«©IS«£ffcSit*;i£K:£0$dirc* 
[0 0 2 5] 
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[0 0 2 6] 

sift) ^&t£ *^J«r*LEDO^tJ*bT«FfcWfflT»*^t* 
«l«rSnTV>**t. (^Lfe) ft*fiWSLEDfe*fc**9!O5ftl6fc:J:0 

£MT#3 0 ¥6Tt>S^fiTfb> ^«»©Bj«6oLED*^-r*fcae>fc:* 

[0 0 2 7] 

£fi£-r 3 fc«> ©ft £ o it ^ 0 < ©A > K 7y ir ft e>n<§>. 

§n 6 t «fc o f-w-KEXfaajST* 3. ens ©ausaift^?- t l 

T. 1 2t>^ho-AA^l 1 5t>^hD-AI:SWX©CdSe 
©«^Ky KfcMf^A^K^^^^Murrayfifi© rj. Am. Chem. Soc. 115:87 
06 (1993) j TF^£tlT;fcD> *KiHB*Tt>#fia$n*. d*l&©tt*HU 0f 
M-r-5fe©LED€r^STS^©{Z K-y H©iIW«i:lMX#:fc©^frftg;Rtf 
5B 1 ©#«©«& Sanger*. 
[0 0 2 8] 

[0 0 2 9] 

±fE©A 1 Ga I nNfffiLED©«fc3fc*fiLED#ISl©3fc3g£LTffiJB 
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[0 0 3 0] 

£3o xlx-^ hD;U5^-t>XS J ?K-y hL EDU ^hTHJ^i'XtLT 
[0 0 3 1] 

ut*«Tt, i%m?&&<D%3 2>rz#>izmikm-zm'er2tiz>. mm* 

7>^\s>(D&otl.m.fo : £y?q > <DC d S eif-H7 K<£> 3 ^>©+>"X^>->3 >rt* 

(»eTfe^-rs) t&o, h<D^3<Ditx^>>'3>«fi^ 
. erne 3-0 <wt^>x 3 ><D^ba*is^LT^j«$nfcfi^i»*a^rs 
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[0 0 3 2) 
[0 0 3 3] 

, ^BB^ffiKmO 8/9 6 9, 3 0 2#CK«$*lfc«r)t©*ffi*«, ^nfci 

dS> CdSe, XttZnS^tnCdTe. ZnSe, Xtt-tn&©ffi-&4& 
H7hi*-/t-3-T*f >^-r*^ft«rM*"r*. /t— 3— 

, -?-(D;£f£teMurrayft!ltf) Tj. Am. Chem. Soc. 115:8706 (1993) J KSEt&^nT 
[0 0 3 4] 

a<x#, #&Bttgfc*m6<B)fc;i< = *-te>*&;K-r. -g-^ct^^M^n^s 

a&fi£T*c:£K:J:D, (Stents) ffi3T<&fi£fiT«ft-r<&7Wx*< 
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[0 0 3 5] 
C^ififcll - #>J;^U h] 

. *PKy h©«JRWtac«B3tf«ttt, Sll;CdSe37WXa^ 
^£ft<2>. Z n S yx;m, m^Rtf*— YCD^izm C&tb. f?Kyh 
*iB*«»W^^fl:4t«K:««r*fc»tefpjB-r*. nraof^x^jR^tt. ft 

[0 0 3 6] 

[CdSenj^] 
1 6mL©NU^fWX7^> (TOP) , TOPt©4mL01MtU 
>-fbhU^^^;U^X7^> (TOPSe) , RUO. 2mLOy^?MK5 

3 0 g©i|fth'J*^fMX7^> (TOPO) &1 8 OrcDR^CDfetTl 

^i:wc^xi£i^, *fc3 5or©M©fe£T;boi»an*. ^tgas* 

«»«*<TOPO*CftASns. ffl*ttia-fet«Sj2 6 0"C*TT^0, CdS 
tt, »4 7 0^^-^T**Ct*tto*ofc. fflSttifcl 0~1 5#©fBJ2 

5o-2 6otc«»gn, ^^u^^^rtft-rsjitt^iBfcr*. c© 

TOPO*«m*T»ai*tlfci*fc:TOPO©»iafe»<*:86fc. 
»1 5mL©^y-;u*tjpA6n*. d©7o-fe;u*, 2. 7 x 1 0"3mo 1 
(2. 7mmol) OCdSelf Hyh$4)$Lt, 
[0 0 3 7] 
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<DV-t7<Dm&mnmfeztiit¥m¥m (hwhm) -e, 4 86t/^-s;n; 

n&m.&-tZ>. 1 4^-7 hJKDHWHMH, gj 1 ^->ifX h D— A05+f-< X 
CHWHM^Lfc, 
[0 0 3 8] 
[ZnSxiJl/M] 

5#©1 (0. 5mmo 1) ©CdSe37J«fi»« (1 5mL) &$g£ 
h0«l;fffi$nfc. 4 0~ 5 OmLCD^^y— < 9SD 

+Ti?#m$n, o. 2-7-f ^D^-h;K0 7-f;^3iaT?atiasn4. 40g© 
TOPo\t±.tz(Djz5iz$£m2n. o*c*-c^sii$n-5. ^it>^©^- 

/ * ij ^ T O P O * *C£A $ tl. >j&i 2 P#ra £*>fc o TIS© t> £ 

T'l%$t5nfc. 4 mL ©TOP CltteJ:?)* ZnSi&ett 

«jg»#TOte3?H&*T«PffiSnfc. 0. 2 8mLO^X^;H£«&, 2^0. 
5 6mL©fcf*- HJ^^y;^ (TMS) jS^fiK^-T*. MIK^H© 
««J!£#U 9t>^hD-A©ZnS ^x;P£±firT£<£ 5 fCjg&$n, 9 * 
>^hD-A«2. 3^->^ hO-A/^^T©4#^Ji{zMJ&-r-5 
. friz, t/i"JXWTOPOgittl4 0t$TM$n, H&S«Sj$« 

#>Ky^ / -jw*jda 6 tut. 

[0 0 3 9] 

ttffStl&reKv h©UV-V i s ©iR*^ 20t//-hM 
[0 0 4 0] 
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4Jijc$n;cTOPOM'f 1 ©5^0 1 (0. lmraolCCdSe) CifH7 

Mlfc. ^iC^/gl+roS^roi (0. 02mmol©CdSe) ©1 
* H y h jfifflR 0 ffi $ tl. X^cDTnT'N^tJ- >*«|Rf8 L fc. H >y h 0 . 1 m 
LOWI/X ftfc. 0. 0 5 gONtlfb7$>*^'J7f l/> 

(^1=2 6 0 0) tfi. 0. 2mL«K;i/X>4'Tit^^nfe. i^Kyh ( 
0. Olmmo l©CdSe) WO. 0 5mL<DW6gfc£n£:^U7^U>£ 

h;ux> g&o. o i g) 4>tc:^tfO. o 5mL©h;wx>»»*«iB'&$n» m 

(»fi=4 5, 0 0 0) ©»f£#«MliSftfc. 0. lmLOCClll^ftfcjl? 
U^U>*tt ($50. 0 5 gcD#U7.^l/» S^H-y h/Wfi^tStlfc 

[0 0 4 1] 

$ 1 O^iHi UTiffl^nStfi^ K KG a N LT*5 0 . 4 

5 0±y *-hMZ&i,*TRye\d—ir&mistc. ^7^ty7 p liS<$nfc> 
WltiNMRfa-y Wg=5mm, ft£= 4 . 3mm, S$ = 3/16 

&<<DYy h/#V?®m$:MZ-T$ZmT$Z>tf. Z\<D^ KlCtt 1 -D(D3t 

^-xkjjw k (vo i d) &mvtz e n&?<i-*-\z<DWL\&umz* **v7° 

<D^-7.\Z$ittZ>Z\<Di$.'( KK:E«*n*. tfUvgffcfcL ^< 3— 
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[0 0 4 2] 

1 4t>^ho-A©D7fSW5CdS e/ZnSif 1^7 H 
JS^JlTlB®Lfc«k-5^^{i$nfc. TOPOMt©2. 5xlO-3mmol 
<DFy h#J&9fcb$tU ^yM^ltSt. *^y-;i/T?2 0}ft#$tU*:o *(Ch' 
yhll 0. 2 7mL (2mmol) y kf^^/T (6-^^^^^ 

*-*J-)V> tTBMlfc. *^tf>^/ VtfTi?h*7 

2#F.g^#ii-tfe>ti;t. 

[0 0 4 3] 

3fctC, ifF-yhMH x^yF^yTiMCSfSLfc, 0. 5 6mL ( 
2mmo 1 ) <D#U [ {7 x.~Jl ffV ->i?)UX.— J-M -□-*M7;i/rt 
H] (ft¥Wi=3 4 5) RtfO. 0 8mL (0. 8mmol) <D~JJL^)V 

h u t s 6 - 7 b ^-y- y -^ig^Kja*. e> tut. *s«£ ut4« l 

tlfcc ^jB-&«**«T*f7^«3&«» 2I^Wfct>fcoTfft«»t»T7 or 

STiJnf&Stl. ^0*f^*&$tlfc»Hy hTiS5#^x#*v£ff?/*£L*:. d 
aj&j&Stxfcf&fl-WU 8fiLED*ff*ft»l:, Si cDTtai^^ViT, HJSflJl 
(CM Lfc «fc 5 CffiJBT**. 
[0 0 4 4] 

ct o xmtd <=> nz>*miv>®mfr s jftKr* - lea* 
[mi] 

[02] 

#f£BJl |3 £ & L E D (DtiUD&l&m -5 . 
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